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LASER RANGE FINDER WITH TARGET 
QUALITY DISPLAY AND SCAN MODE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of patent appli 
cation Ser. No. 08/821,195, ?led Mar. 19, 1997, now US. 
Pat. No. 5,926,259 Which is a continuation of application 
Ser. No. 08/433,749, ?led May 4, 1995, now US. Pat. No. 
5,623,335. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention is directed to a hand-held laser range 

?nder, and, more particularly, to such a range ?nder With a 
TV-type vieWing ?eld and a reticle representing the laser 
footprint and With a target quality bar graph display. The 
range ?nder has a mode setting sWitch Which selects one of 
a plurality of modes, including a scan mode. 

2. Description of the Related Art 
Laser range ?nders have been manufactured for a number 

of years. Typically such range ?nders send a laser pulse and 
receive the pulse as re?ected from a target. An internal clock 
monitors the time difference betWeen the transmitted and 
received pulses, halves the time difference and multiplies it 
by the speed of light to thereby derive a distance from the 
range ?nder to the target. 

One problem With prior art range ?nders is that the 
measured time periods are so short that extremely fast clocks 
and very sophisticated circuitry are required for accurate 
distance ranging. Ideally a range ?nder should be capable of 
accuracy Within approximately 1 meter at a 1000 meter 
range. For each additional meter of range, a laser light pulse 
takes approximately 3 nanoseconds extra in transit. This, 
then, is the shortest time period Which must be measured. 
Thus, for distances of :1 meter to be accurately measured, 
a clock With a frequency of 160 MHZ is required. Processors 
capable of operating at this clock speed are expensive, Which 
effectively prices typical prior art range ?nders Well beyond 
the mass consumer market. 

Amethod has been developed to obviate the need for such 
high frequency clocks in a laser range ?nder. This method, 
developed by Laser Tech, Inc. of Colorado, is described in 
application for US. Pat. No. 5,652,651, entitled LASER 
RANGE FINDER HAVING SELECTABLE TARGET 
ACQUISITION CHARACTERISTICS AND RANGE 
MEASURING PRECISION, Which is incorporated herein 
by reference. In the Laser Tech circuit, a series of 30 or more 
individual laser pulses are emitted each time a trigger sWitch 
is engaged. Acharging circuit is triggered With the emission 
of each pulse Whereby a capacitor is charged at a ?rst, 
relatively rapid rate during the time of ?ight for each pulse. 
After each return pulse is detected, a discharging circuit is 
triggered Which discharges the capacitor at a second, much 
sloWer rate. A microcontroller times the discharge period 
and calculates a range based upon the time of discharge by 
the use of a calibrated formula. In one example, the capacitor 
discharge rate Was 1000 times sloWer than the charging rate, 
thus alloWing an 8 MHZ crystal oscillator to be used as a 
timer clock source to yield an accuracy of :1 meter at a 1000 
meter range. An automatic noise threshold circuit sets a 
minimum threshold noise level Which alloWs reliable detec 
tion of re?ected laser pulses and a dithering circuit selec 
tively provides increased accuracy. 

In the Laser Tech circuit a minimum number of valid 
re?ected pulses must be received from the series of emitted 
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2 
pulses in order to yield a desired ranging accuracy. The 
number of received pulses is dependent upon the “target 
quality”, ie the re?ective capabilities of the target. This 
varies greatly among target materials, and other factors such 
as atmospheric conditions, open ?eld versus brushy 
surroundings, etc. also effect the number and quality of 
received pulses. HoWever, Without information relating to 
target quality, a user of such a range ?nder Would not be able 
to isolate the reason for a lack of a distance reading, ie low 
battery, equipment malfunction, target quality, etc. 

Furthermore, existing laser range ?nders typically are 
capable of locking onto a single target once a triggering 
sWitch is activated. This does not alloW a user to scan an area 
to rapidly, sequentially determine the distance to a variety of 
targets. 

It is clear then, that a need exists for a laser range ?nder 
Which utiliZes relatively sloW speed clocks to accurately 
sense range distances to Within :1 meter. Such a laser range 
?nder should include an indication of target quality such that 
a user of the range ?nder can be apprised of the re?ective 
quality of the target, thus enabling him or her to select a 
different target feature in the event of a loW quality target 
indication and should also alloW a user to scan an area such 

that distances to a variety of targets are sequentially dis 
played. 

SUMMARY OF THE INVENTION 

In the practice of the present invention, a laser range 
?nder includes a circular in-sight ?eld of vieW Which 
incorporates Within it a magni?ed “TV vieW” of the target 
area Which roughly approximates the rectangular shape of a 
standard television picture. Also Within the circular ?eld, 
over and under the TV vieW, are a target quality indicator, a 
target range display, a sensitivity mode indicator and other 
indicators. Within the TV vieW is an aiming reticle Which 
indicates roughly the footprint of ranging laser pulses emit 
ted by the range ?nder such that a target can be reliably 
selected. 
The range ?nder emits a series of laser pulses and times 

the ?ight time of each pulse from the range ?nder to the 
target and back. An average ?ight time for the pulse series 
is calculated to determine the range to the target. A micro 
controller uses a pulse stack and comparator to detect and 
identify valid pulse returns and the number of pulse returns, 
either as an absolute number or as a ratio of returned to 

transmitted pulses, is output to a target quality indicator. The 
target quality indicator is a bar graph Which graphs the 
number of identi?able received re?ected pulses. By aiming 
the range ?nder at various targets via the footprint reticle, 
repeatedly engaging a ?re button on the range ?nder and 
monitoring the target quality bar graph for each ?ring, a user 
can move the range ?nder around to ?nd a surface proximate 
the target With a re?ective quality sufficient to yield an 
accurate reading. 
The inventive range ?nder also includes a mode select 

sWitch Which alloWs a user to select one of a number of 

range ?nding modes, including, among others, a Rain mode, 
a Re?ective mode, a Precision Mode and a Scan mode. In 
the Scan mode, the range ?nder locks onto each target 
sequentially as the range ?nder is sloWly panned across a 
visual ?eld, providing a running sequential distance readout 
to each scanned target in turn as long as the user continues 
to depress the Fire button. 

OBJECTS AND ADVANTAGES OF THE 
INVENTION 

The principle objects and advantages of the present inven 
tion include: to provide an improved laser range ?nder; to 
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provide such a laser range ?nder Which emits a series of 
laser pulses toward a target With each engagement of a ?re 
sWitch; to provide such a laser range ?nder Which detects 
each identi?able re?ected return pulse from said series; to 
provide such a laser range ?nder With a target quality 
indicator indicating the number of returned pulses or the 
ratio of the number of returned pulses vs. the number of 
emitted pulses; to provide such a laser range ?nder With a 
reticle Which approximates the footprint of the emitted laser 
pulses for accurately aiming the range ?nder; to provide 
such a laser range ?nder Which is capable of using a 
relatively sloW sampling clock to determine highly accurate 
target ranges; to provide such a laser range ?nder With a 
circular ?eld of vieW; to provide such a range ?nder With a 
magni?ed “TV vieW” of the target area Which forms a 
portion of the circular ?eld of vieW; to provide such a laser 
range ?nder Which can be produced at an economical cost, 
enabling sales to a mass consumer market; to provide such 
a range ?nder Which includes a mode selector sWitch; to 
provide such a range ?nder in Which one of the modes 
selectable by the mode selector sWitch is a Scan mode; and 
to provide such a laser range ?nder Which is attractive, 
rugged, reliable and Which is particularly Well suited for its 
intended purpose. 

Other objects and advantages of this invention Will 
become apparent from the folloWing description taken in 
conjunction With the accompanying draWings Wherein are 
set forth, by Way of illustration and example, certain 
embodiments of this invention. 

The draWings constitute a part of this speci?cation and 
include exemplary embodiments of the present invention 
and illustrate various objects and features thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a hunter using the 
inventive laser range ?nder to determine the range to a 
target, With the target illustrated as a bighorn sheep. 

FIG. 2 is an enlarged, perspective vieW of the laser range 
?nder of FIG. 1. 

FIG. 3 is an enlarged representation of a circular ?eld of 
vieW as seen through the range ?nder by the hunter of FIG. 
1, With a target quality bar graph display indicating a 
relatively poor quality target and With no target range 
readout. 

FIG. 4 is an enlarged representation of the circular ?eld of 
vieW as seen by the hunter of FIG. 1, With a target quality 
indicator indicating a relatively good quality target and With 
a target range readout. 

FIG. 5 is an enlarged representation of the circular ?eld of 
vieW as seen by the hunter of FIG. 1, With a target quality 
indicator indicating an excellent quality target and With a 
highly accurate target range readout. 

FIG. 6 is a block schematic electrical diagram of the laser 
range ?nder of FIGS. 1—5. 

FIG. 7 is a logical ?oW chart illustrating a programmed 
algorithm for the microcontroller of FIG. 6. 

FIG. 8 is an enlarged representation of the circular ?eld of 
vieW of an alternative embodiment of range ?nder, as seen 
by a golfer, With the range ?nder in Scan mode indicating the 
distance to objects as it is panned across a visual scene of 
golf green and surrounds, indicating the range to a golf cart. 

FIG. 9 is an enlarged representation of the circular ?eld of 
vieW of the range ?nder of FIG. 8, again With the range 
?nder in Scan mode as it is panned across the same visual 
scene of FIG. 8, indicating the distance to a ?ag on the golf 
green after being panned aWay from the golf cart. 
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4 
FIG. 10 is a logical ?oW chart illustrating an alternative 

programmed algorithm for the microcontroller of FIG. 6 for 
the range ?nder embodiment of FIGS. 8 and 9. 

DESCRIPTION OF THE INVENTION 
I. Introduction and Environment 
As required, detailed embodiments of the present inven 

tion are disclosed herein; hoWever, it is to be understood that 
the disclosed embodiments are merely exemplary of the 
invention, Which may be embodied in various forms. 
Therefore, speci?c structural and functional details dis 
closed herein are not to be interpreted as limiting, but merely 
as a basis for the claims and as a representative basis for 
teaching one skilled in the art to variously employ the 
present invention in virtually any appropriately detailed 
structure. 

Certain terminology Will be used in the folloWing descrip 
tion for convenience in reference only and Will not be 
limiting. For example, the Words “up”, “doWn”, “right” and 
“left” Will refer to directions in the draWings to Which 
reference is made. The Words “inWard” and “outWard” Will 
refer to directions toWard and aWay from, respectively, the 
geometric center of the embodiment being described and 
designated parts thereof. Said terminology Will include the 
Words speci?cally mentioned, derivatives thereof and Words 
of a similar import. 
2. Laser Range Finder 

Referring to the draWings in more detail, and particularly 
FIGS. 1—5, the reference numeral 1 generally designates a 
laser range ?nder in accordance With the present invention. 
In FIG. 1, the range ?nder 1 is being used by a hunter 2 to 
range a target, here illustrated as a bighorn sheep 3. The 
range?nder 1 includes circuitry and optics Within a housing 
4, Which can comprise high impact plastic, for example. 
While the use of the range ?nder 1 by a hunter is illustrated 
and described herein, the description is not intended to be in 
any Way limiting. Other uses for the inventive range ?nder 
1 include, but are not limited to, gol?ng, to enable golfers to 
determine an accurate range to a ?ag stick, archery, military 
uses, real property surveying, etc. 
As the hunter 2 looks through the range ?nder 1, he sees 

a circular ?eld of vieW 5, a center portion 6 of Which is 
shaped as a “TV vieW” approximating the relative dimen 
sions of a standard television screen. The range ?nder 1 
optically presents a magni?ed image of the sheep 3 Within 
the TV vieW section 6, as represented by FIG. 3. In one 
embodiment of the invention, a 4x magni?cation is 
achieved. The siZe of the sheep 3 represented in the TV vieW 
section 6 as shoWn in FIGS. 3—5 is exaggerated for purposes 
of explanation. A rectangular reticle 7, Which approximates 
the footprint of laser pulses emitted by the range ?nder 1, is 
centered on the target, such as the sheep 3. 

Also forming a portion of the circular ?eld 5 are upper and 
loWer information display areas 11 and 12, respectively. 
Within the upper display area 11, a bar graph 13 incudes a 
number of individual bar elements 14 along With permanent 
indicia 15 indicating “TARGET QUALITY” immediately 
above the bar graph 13. An indicia ?eld 16a indicating the 
term “LASER” is located immediately beloW the bar graph 
13, Which ?eld is highlighted during emission of laser pulses 
during ranging. A second indicia ?eld 16b indicating 
“BATT” is highlighted during loW battery conditions, as 
explained beloW. 

Within the loWer display area 12, on the left side, a 
sensitivity mode ?eld 17 includes the alternative ?elds of 
“REFL”, “RAIN”, and “>115”. On the right side of the 
display area 12, a “PRECISION” ?ag 18 is enabled When 
conditions enable the range ?nder 1 to achieve precision 
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accuracy of :1 yard. When the PRECISION ?ag 18 is not 
highlighted, conditions dictate an accuracy of :3 yards. In 
addition, the measurement alternatives of “METERS” vs. 
“YARDS” can be selected via a measurement unit sWitch 
19a and corresponding indicators 19 highlighted accord 
ingly. Approximately centered betWeen the sensitivity mode 
?eld 17 and the precision ?ag 18 is a seven segment display 
area 20 on Which a target range is displayed. 

Referring to FIG. 6, the range ?nder 1 is illustrated in a 
block electrical schematic diagram. The range ?nder 1 
includes a microcontroller 21 Which is connected to a laser 
transmit section 22, Which can comprise a poWer to laser 
diode 23 emitting infrared light beams With poWer supplied 
by a high voltage poWer supply 25, Which is, in turn, 
supplied by a self-contained main poWer supply 26 includ 
ing a battery 27. The microcontroller 21, once enabled via a 
?re sWitch 31 operated by the user 2, is programmed to cause 
the laser generator 22 to ?re a series of laser light pulses, 
each With a duration of approximately 5 to 100 nanoseconds. 
The series can contain, for example 30 laser pulses, of Which 
20 are used for calibration purposes and the remaining 10 of 
Which are used for ranging calculations. This generally gives 
an accuracy range of :3 yards at distances up to a maximum 
ranging distance of approximately 1000 yards. For more 
precise measurements, Where conditions alloW, an additional 
30 pulses are transmitted, all of Which are used for range 
calculations, With the results indicated by the highlighting of 
the “PRECISION” ?ag 18 in the loWer display area 12. In 
other Words, When target quality and environmental condi 
tions alloW a precise range measurement to Within :1 yard, 
the PRECISION ?ag 18 is automatically highlighted to 
indicate to the user 2 that the indicated range is accurate to 
Within :1 yard. 

Once the laser pulses are re?ected off of the target, such 
as the sheep 3, a portion of each pulse is returned to a laser 
receive section 32 Which includes a laser receiving diode 33. 
Detection of a received pulse triggers a precision timing 
section 34 and an automatic noise threshold section 35, each 
of Which is described in detail in the above-referenced US. 
Pat. No. 5,652,651. Brie?y, the precision timing section 34 
charges a capacitor (not shoWn) at a ?rst, relatively rapid rate 
during the ?ight time of an emitted laser pulse and dis 
charges the capacitor at a much sloWer rate after detecting 
the return pulse. The discharge time is timed by the micro 
controller 21, as clocked by an 8 MHZ crystal oscillator 41 
and the range to the target 3 is calculated based upon a 
predetermined, calibrated relationship betWeen discharge 
times and range distances. The automatic noise threshold 
section 35 is basically a feedback circuit Which establishes 
a minimum threshold noise level Which is necessary to 
reliably detect re?ected laser pulses. A mode sWitch 42 is 
used to select a sensitivity setting, such as “re?ection” mode 
indicated by highlighting the REFL ?ag in the mode WindoW 
18 With Which the laser receive section 32 is completely 
desensitiZed, requiring a retro re?ector or other high grade 
re?ector to return suf?cient energy to the range ?nder 1 to 
trigger a range calculation. Other possible modes to be 
selected via the sWitch 42 include normal, “RAIN” or 
“>115” modes in Which varying minimum ranging distances 
tolerated. For a normal setting, i.e. typical conditions With 
no rain and no obstruction betWeen the user and a target, a 
minimum ranging distance of 15 yards is automatically 
established. No mode ?ag is highlighted for normal ranging 
minimums. During rain or other precipitation, if a minimum 
distance of 15 yards is used, re?ection of laser pulses from 
rain drops at the minimum 15 yard distance Will cause the 
range ?nder 1 to alWays indicate 15 yards. Accordingly, 
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6 
When the RAIN mode ?ag is selected, as indicated by 
highlighting the RAIN ?ag, minimum ranging distance is 
changed from 15 yards to 65 yards. At this minimum 
distance, any effect of interference by rain drops or other 
precipitation is negligible. Finally, When another object is 
stationed betWeen the user and the target, such as When a tree 
branch or a bush is positioned at 80 yards but the target is 
beyond, at a distance of greater than 115 yards, the >115 
yard mode is selected and the >115 ?ag highlighted. In this 
mode, minimum distance is changed to 115 yards so that the 
tree branch or bush at 80 yards is ignored during ranging 
calculations. 
The microcontroller 21 includes a pulse stack memory 

section, represented by stack memory 43, in Which pulse 
amplitudes and durations are stored as they are received. The 
microcontroller 21 then compares each subsequent pulse 
With all of the stored pulses to determine a match. Any 
pulses Which match are considered to be valid pulses and 
subsequent pulses can then be compared against the matched 
pulses. In this manner, legitimate laser pulse returns are 
distinguished from noise pulses. The microcontroller 21 
then counts the received laser pulses and outputs the result 
to a display driver 44 Which is connected to drive the bar 
graph 13. The greater the number of received pulses, the 
higher the number of displayed bars 14 on the bar graph 13. 
The bar graph 13 thus acts as an indicator of the re?ective 
capacity of the target or of “target quality”. 
The microcontroller 21 is also programmed to lock onto 

a calculated target range When suf?cient returned pulses are 
detected to provide an accurate readout. Normally at least 
tWo identi?able re?ected laser pulses must be received and 
timed to alloW an accurate range calculation, but the higher 
the ratio of received to emitted pulses, the more accurate is 
the range calculation. In the event that conditions and target 
quality permit a precision range measurement, additional 
pulses are transmitted, as described in the Laser Tech US. 
Pat. No. 5,652,651, and the PRECISION ?ag 18 is high 
lighted. 
The seven segment range display 20 and a display driver 

51 are connected to the microcontroller 21 to display the 
calculated target range once such a target range calculation 
is locked. A measurement unit select sWitch 52 is provided 
to select a range display of “METERS” or “YARDS” on the 
display section 19. 
The bar graph 13 and the seven segment display 20, as 

Well as the indicators 15—19 can utiliZe conventional LCD or 
LED, electrophoretic, ferro-electric, or other knoWn display 
technology. 

Referring to FIGS. 8 and 9, an alternative circular ?eld of 
vieW 5a for the range ?nder 1 is illustrated. FIGS. 8 and 9 
represent a golfer’s magni?ed ?eld of vieW as he Would pan 
the range ?nder 1 across a golf course visual scene. The 
circular ?eld of vieW 5a is similar in all respects to the ?eld 
of vieW 5 in FIGS. 3—5 described earlier, except for the 
inclusion of an additional mode ?ag 50 labeled SCAN. 
When the range ?nder 1 is placed in the Scan mode by 
operation of the mode sWitch 42, as long as a user holds 
doWn the ?re sWitch 31, the microcontroller 21 Will continue 
to cause the laser transmit section 22 to emit multiple, 
sequential series of laser light pulses, each pulse having a 
duration of approximately 5 to 100 nanoseconds. Again, 
each series can contain, for example 30 to 50 laser pulses, of 
Which 20 are used for calibration purposes and the remain 
ing 10—30 of Which are used for ranging calculations. As the 
range ?nder 1 is sloWly panned across a scene, such as the 
golf course scene of FIGS. 8 and 9, each series of laser 
pulses Will be re?ected off of a different target, such as the 
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golf cart 52 of FIG. 8 and then the ?ag 53 of FIG. 9. As the 
microcontroller 21 detects enough received pulses of suf? 
cient quality to establish a distance to a current target, as 
described above, it displays that range on the range display 
20 and begins emitting the next series of pulses and repeats 
the process for each subsequent series. If the position of the 
range ?nder 1 has been changed, as indicated in the transi 
tion from FIG. 8 to FIG. 9, then the range to the current 
target replaces the range to the previous target on the range 
display 20. 

It should be emphasiZed that the Scan mode is preferably 
selectable in addition to the ranging sensitivity modes, i.e. 
normal sensitivity, RAIN mode, REFLECTION mode and 
>115 Yards modes. In other Words, these sensitivity modes 
can be selected With either a normal range setting Where a 
single pulse series is emitted With each engagement of the 
?re sWitch 31 or the Scan mode Where sequential series of 
pulses are emitted and returns detected and analyZed as long 
as the ?re sWitch 31 is engaged. 
3. Operation 

Referring to the draWings, and more particularly to FIGS. 
1—5, a user of the range ?nder 1, such as the hunter 2, aims 
the range ?nder 1 at a target, such as the sheep 3. As shoWn 
in FIG. 3, the sheep 3 is optically magni?ed in the substan 
tially rectangular TV vieW 6 Within the circular ?eld of vieW 
5 of the range ?nder 1. Again, for purposes of illustration 
only, in FIGS. 3—5 the sheep 3 is shoWn at a larger siZe than 
the nominal 4>< magni?cation of the range ?nder 1 Would 
produce at the described range. 

Once the aiming reticle 7 is positioned on the target 3, as 
illustrated in FIG. 3, the hunter 2 engages the ?re sWitch 31, 
causing the microcontroller 21 to emit a series of laser 
pulses, as described above. If suf?cient pulses are received 
to perform a reliable range calculation, the microcontroller 
21 locks onto a calculated range and displays the calculated 
range on the seven segment range display 20. The hunter 
then can use the displayed range for con?guring his shot 
trajectory to the target 3. 

If, hoWever, insuf?cient re?ected pulses are received to 
perform a reliable range calculation, the microcontroller 21 
nonetheless calculates a ratio of transmitted versus received 
pulses for display on the bar graph 13. As shoWn in FIG. 2, 
this ratio may only be 10% or so, With 1 out of 10 bars 14 
displayed on the bar graph 13. The hunter 2 thus knoWs that 
the re?ective capabilities of his target 3, ie the target 
quality, are insuf?cient to provide a reliable range calcula 
tion. For example, if the laser pulses are aimed at a portion 
of a torso 61 of the sheep 3, as shoWn in FIG. 3, the fur may 
not be re?ective enough to alloW the range ?nder 1 to lock 
onto a range. The hunter 2 then can adjust the aim of the 
range ?nder 1 to attempt to ?nd a portion of the target 3 or 
the target surroundings Which is of a higher target quality. In 
the case of the sheep 3, perhaps the horns 62 or the eye 63 
Will provide the requisite target quality. Each time the hunter 
2 adjusts the aim of the range ?nder 1, as shoWn in FIGS. 3, 
4 and 5, he reengages the ?re sWitch 31 to trigger a neW 
range ?nding attempt. It may take 2 or 3 iterations, as 
represented by FIGS. 3—5, for a successful range ?nding 
calculation to be performed. In FIG. 4, for example, the 
horns 62 may be of a better target value than the torso 61, 
as indicated by 4 of the bars 14 being displayed on the bar 
graph 13, With the received pulses being suf?cient to per 
form a range calculation Which is reliable to Within :3 yards, 
here indicated as 282 yards. Finally, in FIG. 5, the sheep’s 
eye 63 is so re?ective that a near 100% return of pulses is 
achieved, alloWing precision range calculation to Within :1 
yard, as represented by the ?nal range ?gure of 280 yards, 
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8 
as Well as the display of nine out of the ten possible bars 14 
in the target quality bar graph 13 and the highlighting of the 
PRECISION indicator 19. 

Thus, by using the target quality bar graph 13 as an 
indicator, the hunter 2 is able to secure a precise range 
indication Where, Without the target quality bar graph 13, a 
reliable range indication might be impossible. 

Referring to FIG. 7, a ?oW chart is indicative of a 
simpli?ed logical algorithm performed by the program 
mable microcontroller 21. At block 68, the range ?nder 1 is 
poWered up and, at decision block 69, the microcontroller 
checks the condition of battery 27. In the case of a loW 
battery condition, the microcontroller 21 highlights the 
BATT ?ag 16b in the top display portion 11 as a loW battery 
indicator. At block 71, the microcontroller 21 monitors the 
?re sWitch 31 for an engagement signal. When a ?re signal 
is received, the microcontroller 21, at block 72, enables the 
laser transmit section 22 to emit a series of laser pulses 
toWard the selected target With a footprint approximately 
equal to the siZe of the reticle 7 in the range ?nder TV vieW 
6. For each pulse sent, a capacitor (not shoWn) is charged in 
the precision timing section 34, as indicated at block 73. 
After a re?ected pulse is detected by the laser receive section 
32, the charging of the capacitor in the timing section 34 is 
halted and, shortly thereafter, discharging of the capacitor is 
started and timed by the microcontroller 21, as indicated at 
block 74. At block 75, each detected return pulse is veri?ed 
as determined by a comparison of the pulse characteristics 
With other pulses already stored in the pulse stack memory 
43, as described brie?y earlier and in detail in the Laser Tech 
US. Pat. No. 5,652,651. 
At decision block 76, the microcontroller 21 counts the 

number of emitted pulses and repeats the emission and 
detection process of blocks 72—76 until N number of pulses 
have been emitted. At blocks 81 and 82, a ratio of valid 
returned laser pulses vs. emitted pulses is calculated and 
displayed on the bar graph 13. At decision block 83, the 
microcontroller 21 determines if suf?cient valid return 
pulses have been received and timed to perform a reliable 
range calculation. If the ansWer is NO, the microcontroller 
21 times out and aWaits a further trigger enable signal. If the 
ansWer is yes, at block 84, the microcontroller 21 performs 
the range calculation, locks in a calculated range and dis 
plays the calculated range on the seven segment display 20. 
At decision block 85, the microcontroller 21 determines 
Whether the number and quality of returned pulses is suf? 
cient for a precision ranging calculation With accuracy to 
Within :1 yard, and, if the ansWer is YES, at block 86, the 
PRECISION ?ag 18 is highlighted. 

Referring to FIG. 10, an alternative ?oW chart is indica 
tive of a simpli?ed logical algorithm performed by the 
programmable microcontroller 21 for the range ?nder With 
Scan mode shoWn and described With reference to FIGS. 8 
and 9. At block 91, the range ?nder 1 is poWered up and, at 
decision block 92, the microcontroller checks the condition 
of battery 27. In the case of a loW battery condition, at block 
93, the microcontroller 21 highlights the BAT T ?ag 16b in 
the top display portion 11 as a loW battery indicator. At block 
94, the microcontroller 21 monitors the ?re sWitch 31 for an 
engagement signal. When a ?re signal is received, the 
microcontroller 21, at block 100, enables the laser transmit 
section 22 to emit a series of laser pulses toWard the present 
target With a footprint approximately equal to the siZe of the 
reticle 7 in the range ?nder TV vieW 6. For each pulse sent, 
a capacitor (not shoWn) is charged in the precision timing 
section 34, as indicated at block 101. After a re?ected pulse 
is detected by the laser receive section 32, the charging of 
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the capacitor in the timing section 34 is halted and, shortly 
thereafter, discharging of the capacitor is started and timed 
by the microcontroller 21, as indicated at block 102. At 
block 103, each detected return pulse is veri?ed as deter 
mined by a comparison of the pulse characteristics With 
other pulses already stored in the pulse stack memory 43, as 
described brie?y earlier and in detail in the Laser Tech US. 
Pat. No. 5,625,651. 
At decision block 104, the microcontroller 21 counts the 

number of emitted pulses and repeats the emission and 
detection process of blocks 100—104 until N number of 
pulses have been emitted. At blocks 111 and 112, a ratio of 
valid returned laser pulses vs. emitted pulses is calculated 
and displayed on the bar graph 13. At decision block 113, the 
microcontroller 21 determines if suf?cient valid return 
pulses have been received and timed to perform a reliable 
range calculation. If the ansWer is NO, the microcontroller 
21 times out and aWaits a further trigger enable signal if it 
is not in the Scan mode, or, alternatively, as shoWn in blocks 
115 and 116 if in the Scan mode With the ?re sWitch 31 
engaged, multiple subsequent series of pulses are emitted 
and steps 100—113 are repeated for each series. If the ansWer 
is yes, at block 114, the microcontroller 21 performs the 
range calculation, locks in a calculated range and displays 
the calculated range on the range display 20. If Scan mode 
is not selected, the calculated range is displayed until the ?re 
sWitch 31 is engaged again. If the Scan mode has been 
selected, as indicated at block 116, the steps 101—114 are 
repeated as long as the ?re sWitch 31 is engaged, With each 
subsequent range being displayed as it is calculated. 

It is to be understood that While certain forms of the 
present invention have been illustrated and described herein, 
it is not to be limited to the speci?c forms or arrangement of 
parts described and shoWn. 
What is claimed and desired to be secured by Letters 

Patent is as folloWs: 
1. In a laser range ?nder, said range ?nder including a ?re 

sWitch, a mode sWitch, a laser transmit section operably 
emitting a series of laser pulses directed toWard a target, a 
laser receive section receiving laser pulses of said series 
re?ected from said target, a microcontroller programmed to 
time a ?ight time for each said pulse from a time of emission 
of said pulse to a time of reception of the re?ected pulse, to 
operably calculate a range to said target based upon said 
pulse ?ight times, and to display the calculated range on a 
display With a range display portion, said microcontroller 
being programmed With alternative modes, each of Which is 
alternatively selectable via the mode sWitch, for the range 
?nder including: 

a) a normal mode in Which, upon engagement of said ?re 
sWitch, a single series of pulses is emitted and re?ected 
pulses from said single series are received and a single 
target range is calculated and displayed; and 

b) a Scan mode in Which, With continuous engagement of 
said ?re sWitch, multiple series of pulses are sequen 
tially emitted and re?ected pulses of each series are 
received and a respective target range for each said 
series is calculated and displayed, in sequence. 

2. A laser range ?nder as in claim 1, and further com 
prising: 
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a. a mode display portion of said display Which indicates 

the selected normal or Scan mode. 
3. In a laser range ?nder, said range ?nder including a ?re 

sWitch, a mode sWitch, a laser transmit section operably 
emitting a series of laser pulses directed toWard a target, a 
laser receive section receiving laser pulses of said series 
re?ected from said target, a microcontroller programmed to 
time a ?ight time for each said pulse from a time of emission 
of said pulse to a time of reception of the re?ected pulse, to 
operably calculate a range to said target based upon said 
pulse ?ight times, and to display the calculated range on a 
display With a range display portion, said microcontroller 
being programmed With alternative modes for the range 
?nder, With the modes being alternatively selectable via the 
mode sWitch, including: 

a) a normal mode in Which, upon engagement of said ?re 
sWitch, a single series of pulses is emitted and re?ected 
pulses from said single series received and a single 
target range calculated and displayed; 

b) a Scan mode in Which, With continuous engagement of 
said ?re sWitch, multiple series of pulses are sequen 
tially emitted and re?ected pulses of each series 
received and a respective target range for each said 
series is calculated and displayed, in sequence. 

4. A laser range ?nder as in claim 3, and further com 
prising: 

a. a mode display portion of said display Which indicates 
the selected normal or Scan mode. 

5. In a laser range ?nder, said range ?nder including a ?re 
sWitch, a laser transmit section operably emitting a series of 
laser pulses directed toWard a target, a laser receive section 
receiving laser pulses of said series re?ected from said 
target, a microcontroller programmed to time a ?ight time 
for each said pulse from a time of emission of said pulse to 
a time of reception of the re?ected pulse, to operably 
calculate a range to said target based upon said pulse ?ight 
times, and to display the calculated range on a display With 
a range display portion, said microcontroller being pro 
grammed With alternative modes for the range ?nder includ 
ing: 

a) a normal mode in Which, upon engagement of said ?re 
sWitch, a single series of pulses is emitted and re?ected 
pulses from said single series received and a single 
target range calculated and displayed; 

b) a Scan mode in Which, With continuous engagement of 
said ?re sWitch, multiple series of pulses are sequen 
tially emitted and re?ected pulses of each series 
received and a respective target range for each said 
series is calculated and displayed, in sequence, said 
laser range ?nder also comprising: 

c) a mode sWitch Which is operable to sWitch said micro 
controller betWeen said normal setting and said Scan 
mode; 

d) a mode display portion of said display Which indicates 
the selected normal or Scan mode. 


